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Methods for ro Uing circle amplifi cation and signal^ rappmgofjibraries 
FIELD OF INVENTION 

A method for isolating genes encoding secreted polypeptides from rolling arcle amplfled 
s gene libraries is described, in which the endogenous secretion signal sequences are 
detected using an in vitro transposition reaction, where the transposon compnses a 
secretion reporter. 

BACKGROUND OF THE INVENTION 

xo Secreted polypeptides are highly interesting for the biotechnological and pharmaceufcal 
industries, since they can be produced recombinantly with a minimum of purif.cat.on steps 
necessary. A positive screening system which selects only clones encoding secreted 
polypeptides is thus very desirable. Signal trapping is used to identify genes encod.ng 
polypeptides that comprise a signal peptide by applying a translation^ fusion to an 

15 extracellular reporter encoding gene lacking its own signal. Methods and protocols for us.ng 
signal trapping were disclosed in WO 01/77315 (Novozymes A/S). 

Cloning and gene library construction using rolling circle amplification, mainly for sequencing 
purposes of in particular non-clonable targets, was disclosed by P.M. Lteardi (US 6,287,824; 
2 o US 6 280,949), and by Dean ef a/. (2001, Rapid Amplification of plasmid and phage DMA 
using Phi29 DNA polymerase and multiply-primed rolling circle amplification. Genome 
Research 11 1095-1099). Commercial kits are available comprising Phi29 DNA polymerase, 
for use in rolling circle amplification sequencing, e.g. TempliPhi™ DNA Sequencing 
Template Amplification Kit (Amersham Biosciences, USA). 

" The construction of gene libraries for cloning or screening traditionally employs intermediate 
amplification host cells, e.g. Escherioia coli, because the transformation efficiency is very low 
with raw ligations, especially into eukaryotic host cells. The use of intermediate host cells for 
amplifying and/or maintaining a gene library increases the likelihood of the library not be.ng 

30 representative of the organism it was prepared from. There may well be a bias against 
genetic material, the presence of which could be inhibitory or even lethal to the intermed.ate 
host, e.g. genes encoding anti-microbial activities may be lost from the library. 

SUMMARY OF THE INVENTION: 

35 The problem to be solved by the present invention is how to identify those clones in a gene 
library that encode efficiently secreted or surface-displayed polypeptides, even polypeptides 
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with unknown « wltau. having to redone the My Mo a 
MM amplify the My in an intermediate host, and wUhou, hawng to screen the Itary 
rJ«ona, Lor- and «me consuming adMy assays .ha. would da.ec. known ac**» 
only. Solving .his problem aliows rapid and efficient industrial exptortauon of relevant 
5 secreted or surface-displayed polypeptides from new orgamsms. 

wa describe metade for signal happing a gene .ibrary w«h a slgnal-less reporter gen* 
combined with an In wire nailing cMe ampMcatat procedure a«ow,ng a sufBcenBy high 
MM. emdency .0 circumvent the need for intermediate empliflcabon host ce»s 
„ thereby enabling the efficient idenbucauon and Isolate of a polynudeoMe encodmg a 
polypeptide of interest which comprises a signal sequence. 

Accenting!,. In a M asped the invention relates to a method for Isolating a polynucleotide 
tat encodes a polypep.de of interest which comprises a signal sequence for secrebon or 
15 partial secretion, the method comprising the sequential steps of. 

a) providing a DNA or cDNA library from an organism producing the polypephde of 
interest, wherein ta library ia comprised in a circular vector and is produced In wire 
without ultraviolet irradiation of ta component polynucleotides; 

b) ampMylng ta library by rating circle amplication, thereby forming concatamera; 

„ c) inserting into ta library a DNA fragment comprising a promotertess and secrebon 
signal-less polynucleotide encoding a secretion reporter; 

d) Mrodudng ta amplified library comprising ta inserted DNA fragment into a host cell; 

e) scraening for and aalectlng a host cell that secretes or partially secretes ta acbve 
secretion reporter; and 

25 f) Identifying from ta selected host cell ta polynucleotide into wn,ch ta secretion 
reporter was inaerted, and isolating the polynudeotide; 
wherein steps b) and o) may be performed in any order. 

™ terme -secretes", -partially secretes', or -membrane displayed- are used 
3 „ interchangeably herein and mean transiocation cf e part of a polypeptW. or of a 
pdypepbde across a membrane of a cel, such as a prokaryodc, eukaryobc, or archaea cell. 
In a^on-llmaing example of polypeptide secretion, a membrane-bound or transmembrane 
protein such aa a receptor may in ta method of ta inveraton be expressed In a host cel as 
a fusion peptide that ie fused v* ta -secretion reporter" of ta invent,,* thus 
35 -secretton- in this context means translocation of ta fusion polypeptide acmes a membrane 
„, ta host cell to such an extent that at least the secretion reporter part of the fus,on 
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polypeptide is dispiayed on the extraocular side of the membrane and is functionally active 
in a secretion reporter assay. In other examples the fusion polypeptide may be completely 
secreted into the cultivation media without any residual linkage to the secreting cell. 

5 , n a non-limiting example herein, cDNA or genomic DMA libraries are tagged with a 
transposon containing a reporter gene. All in-frame fusions of the transposon reporter gene 
with a gene in the library containing a signal sequence are detected by assaying the 
expression of active reporter. The upstream and downstream flanking DNA sequences of the 
transposon insertion are then sequenced and the gene into which the transposon was 

10 inserted is identified by sequence analysis. In many cases, obtaining the full sequence of a 
tagged gene will be facilitated by the recovery of numerous clones of the same gene tagged 
in different nucleotide positions or sites. Positive clones are sequenced to identify clones that 
represent the same gene but have different transposon insertion sites. In this way all or most 
of the open reading frame (ORF) can be obtained by contig assembly. If a complete ORF 

15 cannot be obtained in this manner, perhaps due to an insufficient number or an uneven 
distribution of transposon inserts in the gene, then the full length gene may be obtained by 
classical primer walking DNA sequencing. 

The sequence information thus obtained can then be used to isolate the complete gene of 
20 interest including the sequence encoding the secretion signal sequence and further to make 
an optimal expression construct for industrial production of the secreted proteins, all well 
within the skill of the art, whereafter the industrial production process of expressing and 
recovering the enzyme is a matter thoroughly described in the art as shown elsewhere 



herein. 

25 



ln a second aspect the invention relates to a polynucleotide encoding a polypeptide of 
interest, wherein said polynucleotide is isolated by the method of the present invention. A 
third aspect of the invention relates to a polypeptide of interest which is encoded by a 
polynucleotide as defined in the second aspect. A fourth aspect relates to an ex P ress.on 
so system comprising a polynucleotide as defined in the second aspect. In a fifth aspect the 
invention relates to a host cell comprising at least one copy of a polynucleotide as defined m 
the second aspect, or an expression system as defined in the fourth aspect. A final aspect 
relates to a process for producing a polypeptide of interest, comprising cultivating a host cell 
as defined in the previous aspect under conditions suitable for expressing the polynucleot.de 
35 as defined in the second aspect, wherein said host cell seen** the polypeptide encoded by 
said polynucleotide into the growth medium. 
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DEFINITIONS 

In accordance with the present invention there may be employed conventional molecular 
biology, microbiology, and recombinant DNA techniques within the skill of the art. Such 
techniques are explained fully in the literature. See, e.g., Sambrook, Fritsch & Maniatis, 
5 Molecular Cloning: A Laboratory Manual, Second Edition (1989) Cold Spring Harbor 
Laboratory Press, Cold Spring Harbor, New York (herein tt Sambrook et al., 1989") DNA 
Cloning: A Practical Approach, Volumes I and II /D.N. Glover ed. 1985); Oligonucleotide 
Synthesis (MJ. Gait ed. 1984); Nucleic Acid Hybridization (B.D. Hames & S.J. Higgins eds 
(1985)); Transcription And Translation (B.D. Hames & S.J. Higgins, eds. (1984)); Animal Cell 
10 Culture (R.I. Freshney, ed. (1986)); Immobilized Cells And Enzymes (IRL Press, (1986)); B. 
Perbal, A Practical Guide To Molecular Cloning (1984). 

When applied to a protein, the term "isolated" indicates that the protein is found in a 
condition other than its native environment, such as apart from blood and animal tissue. In a 

is preferred form, the isolated protein is substantially free of other proteins, particularly other 
proteins of animal origin. It is preferred to provide the proteins in a highly purified form, i.e., 
greater than 95% pure, more preferably greater than 99% pure. When applied to a 
polynucleotide molecule, the term "isolated" indicates that the molecule is removed from its 
natural genetic milieu, and is thus free of other extraneous or unwanted coding sequences, 

20 and is in a form suitable for use within genetically engineered protein production systems. 
Such isolated molecules are those that are separated from their natural environment and 
include cDNA and genomic clones. Isolated DNA molecules of the present invention are free 
of other genes with which they are ordinarily associated, and may include naturally occurring 
5' and 3' untranslated regions such as promoters and terminators. The identification of 

25 associated regions will be evident to one of ordinary skill in the art (see for example, Dynan 
andTijan, Nature 316: 774-78, 1985). 

A "polynucleotide" is a single- or double-stranded polymer of deoxyribonucleotide or 
ribonucleotide bases, the sequence of a polynucleotide is read from the 5' to the 3' end. 

30 Polynucleotides include RNA and DNA, and may be isolated from natural sources, 
synthesized in vitro, or prepared from a combination of natural and synthetic molecules. A 
"nucleic acid molecule 0 refers to the phosphate ester polymeric form of ribonucleosides 
(adenosine, guanosine, uridine or cytidine; "RNA molecules") or deoxyribonucleosides 
(deoxyadenosine, deoxyguanosine, deoxythymidine, or deoxycytidine; "DNA molecules") in 

35 either single stranded form, or a double-stranded helix. Double stranded DNA-DNA, DNA- 
RNA and RNA-RNA helices are possible. The term nucleic acid molecule, and in particular 
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DNA or RNA molecule, refers only to the primary and secondary structure of the molecule, 
and does not limit it to any particular tertiary or quaternary forms. Thus, this term includes 
double-stranded DNA found, inter alia, in linear or circular DNA molecules (e.g., restriction 
fragments), plasmids, and chromosomes. In discussing the structure of particular double- 
stranded DNA molecules, sequences may be described herein according to the normal 
convention of giving only the sequence in the 5' to 3' direction along the non-transcribed 
strand of DNA (i.e., the strand having a sequence homologous to the mRNA). A 
"recombinant DNA molecule' is a DNA molecule that has undergone a molecular biological 
manipulation. 
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DETAILED DESCRIPTION OF THE INVENTION 

The present invention allows the screening of genebanks or -libraries by proxy, for genes 
encoding secreted polypeptides or enzymes even of unknown activity and thus without 
known screening assays including polypeptides having antimicrobial or biocidal activity. The 
i 5 methods of the invention enable screening for polypeptides of potential industrial interest 
that would not likely have been isolated using conventional screening assays. 

A method for isolating a polynucleotide that encodes a polypeptide of interest which 
comprises a signal sequence for secretion or partial secretion, the method comprising the 

20 sequential steps of: 

a) providing a DNA or cDNA library from an organism producing the polypeptide of 
interest, wherein the library is comprised in a circular vector and is produced in vitro 
without ultraviolet irradiation of the component polynucleotides; 

b) amplifying the library by rolling circle amplification, thereby forming concatamers; 

2s c) inserting into the library a DNA fragment comprising a promoterless and secretion 
signal-less polynucleotide encoding a secretion reporter, 

d) introducing the amplified library comprising the inserted DNA fragment into a host cell; 

e) screening for and selecting a host cell that secretes or partially secretes the active 
secretion reporter; and 

30 f) identifying from the selected host cell the polynucleotide into which the secretion 
reporter was inserted, and isolating the polynucleotide; 
wherein steps b) and c) may be performed in any order. 

The present invention can be performed using any gene libraries known in the art, 
35 specifically it can also be used with gene libraries of viable but non-culturable organisms as 
typically seen in environmental samples. Processes of producing representative or 
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■ ^Pntal samples containing non-culturable organisms 
— ^TTZZZ^^W * P^d embody - *» 

a— ^ • — - a ^ w ^ n r r or - cDNA 

presem in normalized, 
library is normalized or wherein the DNA or the cDNA ry 

microorganism is an.archaeon. 
■'. mammalian cell, most preferably from a human cell. 

agnate. The various nuc. eM)rtssl0I) . ve ctor which may include ene or mere 

getter produce a ^ ^ ^ seque noe 

" WC""* S * e ' * *! 1' Irnaave!, the. nucleic acid sequence ef the 

^^ mm ^^ eXf ^^ '"^, M „ i „ ew es^. Inpreatingthe 

orvims, whK* can he se,uenc*. The choice o, the vector win typicalty 

30 - :r :.or i * « - : * - - * * - 

introduced. The vectors may be linear or dosed circular plasmids. 
extrachromosamaienh^^ a minlchrom osome, or an arnnda. 

35 rLTlin^™-^-^ — * 



PCT/DK2003/000519 

WO 2004/013350 

. . ♦ 4ha host cell, is integrated into the 

g enome and re*=a*d ^ or .ore veeto* or -* W— 

Kurt h*more. a ** vector or " • ^ ^ „ . ^oson ma, 

oort* ma total DMA to ba introduced into the gen 



5 be used. 



« _ - fte preeent ,.a rrr - J- - ^ ^ 
^penn.taasy^ono.aan*^^ ^ ^ ^,,0 

p, riM P'OVidaa to, bioetde or wa. MM» ^ ^ da) SOTes , rom 

„ auxobnpha, and the i*e. Hxantplaa °™^, ch Mnfar anflbWc raafctanca so* 
Srf u SSUl .*or Ba*a^o™^ ^w SuBaWe marker* for 

as am p,o«iin. --"J-"-' TRP1. «• ^ * 

yeast hoat rails ara AD62, HIS3, ISJ2, LYS2, MET^ ^ fc ^ 

U, tor use in a fllamentous ^^1* - ' 
„ (aoatamidaaa), ^™ , *' 9ras9) „ faD (n , ratt raduotasa). P/rG 

(oro Wine. S -phosphate j°^d .or usa in an ****** oa» ara *a 




intesra6 on of the vaotor into ft. host cell a genome 
ln „«oell independent of the genome. 

• -rzrs~~--zrz 

borate, oon^inaddi^nucie^aad^oea ^ ^ 

30 recombination Into I. genome * * genome „ . p^s. locations) in .he 

^.omoaomefa,. To morale « , ««d ^ ^ ^ ^ such 

MM elements ehould f -* « and mMt (refarabry 800 ,o 

38 100 to 1,500 base pairs. ^ „ ponding targe, sequence to 
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ceil by non-homologous recombination. 

.•n^vootornayfunhercomptlsoanortginofreplioaoonenabimg 
For autonomous replicaeon, me vector may of bacte[B , 

^ vector » rebate ^—^ 2^11 pBW. pUC1», PACYCfTT, 
cdglns - replied are fhe - E1H pW 060, and pAMA, 

and PACYC184 permitting tn E <x* P ye ast host 

„ pen-ng rep^r, ,n aa*, BW*- - J- °< of ARS1 an. CEN3, 

15 „, the nresent invention may be inserted into 

More man one nop, or a n** add ^ ^TTllase In ma copy number of 
me host ee, .o inoreasa predion ^ one adffatona , cop, of me . 

*e nucleic add sequence oan be obfamed «MM ^ te ^ ^ 

„ ♦ , iflate the eiements described above to oonstruot the recombinant 
Sambrookef a/., 1989, supra). 

preduct. it may be advantageous to «-*J^ „ 

30 monomers may be ^^^'vedor for subsequent reason and 
least one restrldion enzyme ofeavage ,m I dui)ng phage 

„ :r=5n::£==~- 
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arises at leaa, one restrMon -X- — * * "*' * 

aspect, the ^J^ nmnMSm reckon * 
, eas t one cos site and/or at least oner 

thod of the first aspect, 

prefer entPodlmen, C ^"^VILer. *<ore perform 

5 serein - «— ■»* """E^ on. reason enzyme «— * - 
^p^praferabiythevadoroempnaesa. ^ wd ^ 

— - - - • :r:r t= r. ;r 

— — I-t m.tKe^.aapeotwne.^.ono™.^ 

Yet anotne, p— — - - ^ ^ ^ 
20 cleavage during phage-packag.ng. 

25 Cv^uoadintoananoatce.aaoonoa^rs. 

_ e „ and secretion algnaWess polynucleotide 
A DMA rrasmer* ccmpdsln, a promor^ rf ^ method „ ^ m 

" So,apre.eneden*o«^ 

^p c) rs performed ft «a - «*- 3 "* ! 

■■ 'jzszzxzzz 



/ 



PCT/DK2003/000519 

WO 2004/013350 

more preferably the origin of rep»ea*on ■ a denva 
most preferably the origin of replication rs colE1. 

MCber preferred embodiment o. IZZX> 
cleavage. 

HostCeUs w „ont host cells which are advantageously used 

„ rr^in—.prodoc.lonoffbe 

in «« method of the first espeots of the melhod d „ ,n,en«ion. A 

p *pe pM ea encoded by *e gene 0.^ ^ ^ ^ ^ „ 

comprising a node* aord sequence or g ^^mal integrant or as 

^duoadWoahoa.oellaotha.meve^™*^ ^ ^ ^ ^ 

20 a sa.-repr.oa.ing exba-chromosomal ve*« as ^ ^ ^ ^ „„ due „ 

encompasses any progeny of a pare*** • toa 
m^onsfha.ooo.dudngM.oa.ron^e^ ndtesource 

lffl9 e extent depend upon the gene enoodrng the potypep 

. „ nrakarvote. or a non-unicellular 
2S The has, oe» ma, be a umceMar mlcoorganrsm, a.,, a prokaryo 

microorganism, e.g., s eukaryote. 

. • , such as gram positive bacteria including, but not 
Us *l unicellular oeiis are ^L, Ba*s amy*— Bao.ua 

Bmited to, a Bacfcs cell, e.g., Bac*s « P ^ ^ fen(USi 

Baoiua MM «-»-«**" " eg „ ^ «ans or 

and Bacillus Wring/ensisi or a Sfmptomy . ^ ^ sp ,„ , 

"^•"""rfrlTli a Ba*s tortus. Bacfflus «che„«bm*, 



Bac/J/usceUisanalkalophllicBac/7/us 
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. • t host cell may, for instance, be effected by 
^ ^oaucbon o, a «c»r «. . ^ ^ ^ Genera f ^ 
peoples, transformation (see, ««r ^ ^ 1861 , Jouma( of 

« 111-11=). uafn, corapetent celta (M J£ ^ ^ „ ^ar 
5 MM 81: 82*029, or ^"J^"^ an, Dower, 1908, BK— 
BWO0V56: 209-221), an Tborne, 1987, »** 0, Bacfenofosy 

ft 742-751), or conization (sea, KoeNe 
169: 5771-5278). 

pre fened embodiment 1. boa. cell ^ (as de*ed by 

phy fe Asoomycota, 

Un^ ^ ^ ^ ^.^(Ha-Kawortbefaf.. 1995, 
a Hawttsworth af el., 1995. supra, page 171) and 
supra). 

♦ nati u Yeasf as used herein 

. — — ."^rr:^-. — - 

Soc . W . B acfa*f.Sympoaf»Sena S No.9,1980). t 

. hn»t cell ts a CandHa, Hansenule, 
25 , n an even mora preferred embo*** „ wowte eell. In a moa, 

pref e„ed embodiment «be £J-^ ■ « 

, 1 h««t cell is a filamentous fungal cell. 
,„ ^ mora praferred embody £W£ ^Ibw— ««- 
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^cohandas. Vegetal -W » such as a.*— 

, m ara „— Hum/co/a, M0W . 

„ C^ao^aacan. '"^'^^ Fusartum rt« «— 

„e g0 n* ft— -M""* "T^. aporcWtfWas. ft*an« «**«-* 

15 ^ »*~ «— •"T^ni paran, ca» ia a ft— — — 
m os< prefab *• *^J2l ** fflam^oua fanga, 

„ — =T ^ ~— — — 1 

reesehorTriohodermavirideceW. 

o, 1 p.CoplaaU, a*d raganaraKan o. »ha ca» - - ^ ^ ^ ^ ^ 

25 Led -as to » - ***** «* «= WM4M - 

ew 78: HM56 and WO «W* ' s , m0 „, M .,, ed«cs. M » 

0 aacdbad >y BaoKe, and Va^a 1H PP 

r:iXftTcr^--^— 
^,a^- r ^ : r;^rra:=: 
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Baci//us ffc/jen/fomws, Bacillus mey 



5 Bac///ust/iuringiensis. 

. f the firs t aspect, wherein the host 

10 ««« <*•«"» Paec „ F— « P ~ 

s£«** Tateromyces, 7»— Mrev(stee , 

aoutoOA AW" awmoo, AspenS '" 

.„.», — . 

wherein the host ceir.smammal.an. 

20 

DNA fragme* ft. hereto «. °< «» 

in step 0 •. do- by DNA sequence » - ^ a , pteferaW *re 

isolating the polynucleot.de .n step t, 
obtained. 
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, ontides are of commercial or industrial 

v.bereinthepolypeptideofrterestsa > 

,• „ rcia.es to a method o. the M aspeot. 
Anotoer purred "* o, the «-« "V ^ preferaM » a «, 

^e»P^ dl T , ^Xta^^^ Y * 
^ponen, *a, CTCS, trcnsdu*. ^ method „ toe M aspe* 
a^erp^rreoe^eet^^e ^ ^ 

10 herein me poWPePt* - ' V, „ me flrat aspect. — P**** 

Ihoditnentof *e >nven 8 on respo nse in havens. A ptetened 

„ interest is a polype-* *» Mpect , «**-■** 

— ntot^inve^re^anteW , ^ , s . plant . 

„ interest has antimicrolaal adrvrty, « «*° 

**^T , ..^^.^ntP.-es-o.n 

polynucleotide isolated in stepf). . . _ 

rates' to a polynucleotide ancodinfl a polypeptide (rf 
A second aspect of '«. invents . ,* W ^ ^ ^ Matm . K 

defined in the second aspect 

mmmSS®!!^ a£|d ^structs comprisins a nucleic acid 

re tatos to ne*c a ^ wteh 

30 ^ncaot^praseMinventton op^d " ^ ^ ^ 

zzxzzzz^ 
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a ^ nr "expression system 
*»,rv "expression vector, °< i* oHher single- or double- 
.-Expression construct , exp , eic acid molecule, either single- 

... u aM in and are defined as a nuae. modified to 

for excess,™ of a codtog dlredly spB *s I. •» 

rf defined herein « a r"* 0 aa<i 8e< "* . , h . ^ sequence ere generally 

^z^^^ ^^rrjiteC^^ieu^) 

3 rlr^eWW^*^^ IT? end o( me mRNA end a 
^blnan. nucleic acid sequences. 

An isolated nucleic acid sequent exDr ession of the polypeptide. h 

glared I. a vane* ^^d-*-""-* 

^ Z or advent o» -^t^ ecid sequence encode 

£ cjon fernrinator. « a -^C^-^^rT^ 
transcriptional and translational stop restriction sites facilitating ligation of ^ c0 ^| 

30 Zdanoaa^W^^^trc^on'"*' 1 a ^ 

2 -opera* lin** * defined relative to tire^odlng sequence of trie DNA sequence such 

m ideic acid sequence 

:-rrrr.rr — - 

which is recognized by a 
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. liona , octroi eequenoes «hieh mediate the express 
of tw powepede. The Pooler m > » a „d hybrtd 

^^rrrxtnee — . — " — ' 

„ me prasen. " ' >garase 9 one «f*A>. B— — 

lhe E . ooll fao operan, *^"ZZs Ipha-amylase 8 ena (an*. B— 
„ .evansuoraae go* "*» *f "T,^, ^ omyWueraofena atpha- 

^^OP* -0^,0 amylase ^a-.-**** 

J xyffl 8 enes. and pro^o "-"^ 3 ^ 731) , „ «ea a. ft. •. 
Rooeadinge of *e Naflona, Academy » , , ^ 0SA 80 : 

21 . 25) . Further pramotora era , „ , , w 

.r ^othetranaorlptlonofthenuoleioaoldoonstraots 

2 o Hxamptes o, su« Z « a. — "? " 

offte prese rt i m en«on,na— ^ ^ ^ ^ prote 

genes for *P»tW» oo*ae TAKA amy , ^ ^ a , phMmyla8a . 

Asp«B*a nijor neutral alpha-amy'ase, A P <s wjMrao0 „r mfeW lipase, 

^^"^"^IZT^e mose phosphate fcomeraee, 

Aaper^fua aeetamtdaee. and r ^ ^ gene8 to 
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Ignfced t, a hos, ce, » "T£^, enoodln „ „ pofypepWe. "» 

^Inator-M.ichisfuacaonannWho.tceaof 

. , M cells are obtained <"*" *" 90 " eS f °' 

trypsin-like protease. 

, «! cells are obtained from *e genes for 
Purred terminators for yeast M •*« ^ s^aromyoea 

Mre *ae enotase. "^^^e. Oate, usefcl — ** 

rrjr^"~-«~ 

, ou , fungal host oe»a are obfamed from the genes for 
Aspergillus oryzae TAKA amyia* 

Suitable .adere for y=as, h- ~~^JZ?ZZZZ^ 
25 MW ,aa encase (ENCD. — — 

30 t0 the 3' — » of 11 revues .o ^ . 



present invention 
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i wnct cetls are obtained from the 
genes for Aspergillus oryzae TAKA amyi 
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•, , .vnthase fiisaftan oxysporW tryps.n-l.ke protea 
nidulans anthranilate synthase. mi 
n/ ger alpha-glucosidase. 

h« ruo and Sherman, 
. -eiis are descnbed by Guo anu 

~~zr--TZzr~ 

u to a chemical or **- 9timu ' us ' ^JL,ac tec, and f-P operator systems. In 
10 V^^**^?Z1?»£ tilamentous fungi, the TAKA 
the ADH2 system or GAL1 extern may* ^ ^ 

Vamy.aae^mo.er, P ^ „ 

g Lmylaae ^ -V m Ip!^. .n e*aryo«o systems 



with the regulatory sequence. 



WlUiin^i^ - fan 

^^^.ao^ator^^:-^ 0 ,, 
Xnoua gene encoding a polype^ the ^ „ „ 

la n ma minim* number o« ^ pretembly oontaMa) a 

exogenous gene. In one emhod,meo., h nuole - • a «M« * 

25 J.!, aa^uenoe, (h, a ^ . „* the «-n- 

Upon Introduce of *e nuclero ^ «^ „ endogen0U s gene a,.a. The 

„ motagoua rceomblnadon Ho the o* * ™ ^ ^ mdogenous 8 ^e 

«eung sequence dlrecta the ,n.eg* e^ ^ ^ ,„ ^ 

that elements <b)-(o) am «^ J** , ^ ^uance, (b) a regulator 
30 logmen,, ma nudele add «** ^ ^ (f) . spfce -aoceptor * 
sequence, (o) . axon. M a * ^ „ (aHflsU ch that elements 

rrrcr-rr 9 r — — 

(b)-(f) are ope. j ge i e ctable marker, 

additional components such as a selectao 
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, „ sult6 in production of a new transcription urrrt ,n 
•n» imroductfon of thase components W-» ^ ^ ^ untt 

„Hch expression of the endogenous «~ „ ^ oontfruc* and (he 
„ a fusion product of the aeouen»s rtrf „ altered , „ gene is 

otogenous B ene. * used to repiace, dfcrupt, or 

« more axona of the endogenous gene. An axon ta 
„ Trie oon^ farmer conUun - - «- « fe .,„ . malure tnRNA 

defined as a DNA sequence writctt . «*-^ „ ^ endogenous 

mo ,ecuto such M ■. exon ^ one or more amino ac*s 

g ene. Trie exona can, op*na^ -J Aftemativety, ate axon conf*e ONA wh*h 
and/or pMf encodes an anano * xoge „ ous ex0 „ or axons encode one 
1S M ^nds.oa5'no,«no^n,«g,on. Where** S — „ 

or more anino a* andfor a porrion o mmmo ^ ^ ^ ^ ^ 

^ned such M upon hanscnptot and » ^ „ „ portion 

" „,, on of the endogenous gene ao that the apptop 
rremrdeHvednomgteseoondaxon.uncriangad. 

20 ^ spfc Xono, * C .he — 

T*** *. - exon itae , of * "^.-J^ s »o ganKing the second 

an intron. 

■• ^r^.-r-r-- 

aspect. 

, „t„ed in the art to construct host calis compriaing severai atabte 
Many «ys have been descnbed . *e art ^ exlra ohromosomai 



PCT/DK2003/000519 

WO 2004/013350 

, relate s to the host cell, wherem at *•* 

::^^ are — . 

PBSeaofBsflysSal for producing a PolypeP"*"" 8,6 preSOTt , 

5 also **. to ro^eo^ P ^ „ „ ^ o 

lnw *n «M » °*<^ H^-n. compdsing t. polype^! and M 
producing the polypeptide, to produce 
recovering the polypeptide. 

JL comprise (a) a an ex0 „, ana/OT a opto 

^ a new transcdption unit compr* '^an Oogenous nucfc* a* sequence 

a*. sKe opembi, Mrt to a for producto , C the ^ £ 

en cod,g ft. POWPOP*. are ^ on the use rf gene acbvafcon 

15 „ recovedng the p*#* ^F-*^ 
technology, for example, as deecnbed.rtj 

• «™, the cells are cultivated in a nulnent 

MM. sudable for product™ of I. rtM * or la^e^ale 

20 ^ » c» may he c*^ ^J^, . soM ^ ,ermenf*ns, - 

fetm en«adon (including conhnuoue ^ ^ under ^ons 

^retory or indusfdai fermentors perfonned m ^ pleoe » a 

*«, the po^P* * •» ^^Igan sources and ,no^ sa»s, 
su8aM e nuulan.medn.rn compnang -*-^^ M , t- ^erda, sup^iiers or may 
25 f*- 1 Zs, .0 incataloguesoffheAmedcanType 

" * proper* ac»n« fo ^^^^ntt'tha nuiden, medium, the pftP** 

recovered from cell lysates. 

.ha art ihat are specific for the 
p^popodes. ^^^iCmesuhsuate. For « «- 
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WO 2004/013350 example, the 

~ — -r^rrr; — 

precipitation. Droce dures known . 

. „ nur if,ed by a vanety of proceuu 
, o«des of the present invention may be punfied oy . Qn exchang e, affinrty, 
The polypeptides ot men chromatography (eg- 10 

onci PAGE or extraction (see, e.g., ' 
10 ZvcHPoWshets.Nev.VortclW. 

cinfl a polypeptide of interest, comprising 
, cultivating a host cell as a wher _, n said n ost 

20 polypeptide is performed. 

Description 

Kanamycinresisw..- ______ 

Shine Dalgamo 
Lac promotor ^ 
KanPTi^m^^ 



Promotor 
l^Sscfeature 
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on «. Ilgadon mfctur, M - ^ „ s nrt susceptible to rolimg mM 

dimers were formed oy e*v 
before ligation. 

u « , on m 10 ul of the diluted plasmid 

„ poo, was spo«ed onto a UV 2 M , samp« were taken ~* » 

whieh was adjusted to Prepay, mo* ^ ^ ^ „ 

UV light on. 10 Ml Amarsham TemphPh Te mpUPhP" enzyme m« was 

lose were - «- • f ^ Jlhated - 30°C .0, 8 hours. Tha 

15 then adds* .o each 4 
samplesweresubsequ.n,*denaturedat9 

^arose gel e,eceophor*e* ■«-*^^- * - — *" * 

seconds UV eeatment. <^ l "^ rn ^m4^*""*T 
sampfe taken afler two m,n*es - « dimet nation. The 

S ^ had faken JJ - ^ — „ * - - * 

result demonstrated that it is ess 
J5 rolling circle amplification. 

UhaELSEKBaea , ., kCmR . No fl according to the manufacturers 

^^MhasS - -T^EIL. Plasmid was fcaded in a standard 

30 1%TBEagar M e g e,andeleo, ro p^^ BRL , USA) ,and theregion 

vector. Ha« of tnegel. containing me <™^ ( ^ „ „ sample lane, was 
lasp^fo^^jr.i^^^eg-v^^w*^ 

separated using a ruler as a gu.de. The dlng „ „ out vector (ca. 

Tmlde and ^ »n a OV . ^ ^e. The two go, £ 
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and contaminants. The restn 



anu wji» w,n — 

aored at -20°C until further use. 

m fo r 5 days on Mex-1 media, 
as shown in the examples or publication were used as u 



double-stranded cDNA. 



2 Ml 

pMHas5 
cDNA 

10Xlig. Buffer »* 

T4DN^JigJ§Si3y) ^ 

10 ul 
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t j « eK°r for 20 minutes. 

~2£SS2ZZ% 

10 ulofdH2Owaaaddedtomeng. 

m^^^ ^no to about 10 n8 total DNAwas added I to Ml* 
25 ^rf^oDNMibW * ^ s^pte was then heated to 95 C 

for 3 «*> and .hen I*- " » ^ ^ ^ «as M. heated to 96 
^ wa* Kri-M I- • 20 o cunW(u ^uae. 
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Mnfl rmatPd linear monomer plasmids 

containing the inserts- : ' 

t mix was Durified on a GFX™ column to remove 
Tbe 9 ,1 -* ^XtrL I™- - SO ,, buffer (,<*» Trie, 

, buffer and enzyme. The b^eselelecuophoresfetovetf/the. 

standard ligation: • 

ft GFX purified digest of rnaterial: 20 pi 

0 - ■ . ' • 10 Ul 

10X1.9- Buffer. 

RQ ill 

H20 

T4DNAJigase^yM 

' L to contain mainly open circular plasmid monomers with 
. The ligated .plasmid is expected tp con **nm . * ^ H10Betedropompete ntcel.s,10 

were obtained: 

ligaoon ' V 

•pUC19 8.6X10' . 

u Q mariP bv in vitro rolling cirde 
WMW The lower te^*^ ■ ^ as te lhe pUC tt control; m 

fold, in keeping with whet we observed. 

30 7smm nMm0®^^ out as desc „bed ,n deW in WO 

^^—1^ transpose* w» earned I out ^ ^ fc 

^Mrt ^eecndheffwesleauntreared. 
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«. , emM thmuah treatment with a DNA gyrase, one 
It was expected that by superceding the pias 

hv 100-fold This expectation was 
can increase the efficiency of transformation into E. coll by. 



confirmed. 



^^^^ — * available RecA 

^~£~™^*™'^y£ZL Be method baa <he 

„ ,0. the vs. ,0. .I- -»*;^: :Ue S « ™» I-—, 
^etbat^notoepen^nto^-eo. ^ . ^ 

. treatment. ... 

15 Bsg^a^^ 

. amptmcaaonbiea^ c^ besed ond^^ te ^ce mis 

. randon. in ^*^££JU be used. As.deacnbed in 

, 20 potential bias, several prime* *«" f ^ and phage DMA using *t» DNA' 
Bean a, a,. (2001. Rapid Amp*at,on «^ ^ Res ^ 11;10 g5- 
pCymeraee ^ ^^^^^^a^crfew^-in 

mo* primers are used - an even 

a preferred embodiment, a mixture 01 luiu 
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